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bstract
In this paper we describe the development of a protein expression system for insect olfactory receptors in Sf9 cells, which will
hen be used as part of a surface acoustic wave (SAW)-based biomimetic sensor. Sf9 cells expressing olfactory receptors will be used
s the biological component on dual SAW resonator devices, where one side of the device functions as a reference and accordingly
s coated with non olfactory receptor-expressing cells.
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. Introduction
Chemical-sensing and communication is crucial for insects, which consequently possess diverse and highly sensitive
lfactory systems. There is considerable interest in the development of biosensors that can mimic the sensitivity and
pecificity of insect olfaction. Odor detection occurs within the antennae of insects where highly-tuned olfactory
eceptors (Ors) are located in the membranes of sensory neuron dendrites that innervate specialized sensory hairs
alled sensilla. Receptor protein activation by a specific odor compound, results in a change in the membrane potential,
hich in turn elicits an intracellular sequence of events encoding information regarding the stimulus that is then relayed
o olfactory processing centers in the brain.
. Expression of insect olfactory receptors in Sf9 cells
DNA constructs comprising an insect-specific vector (pIB-V5/His [Invitrogen]) containing intact genes for the
rosophila melanogaster olfactory receptors Or22a or Or67d were made. Constructs were transiently transfected into
f9 cells using lipofection (which uses lipid vesicles that fuse with the cell membrane to deliver the genetic material
nto the cell). Successful membrane expression of olfactory receptors was demonstrated using a fluorescently-labelled
ntibody (Figure 1).
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conference organizers and published by Elsevier B.V. Open access under CC BY-NC-ND license.Fluorescence imaging of Ca2+ in single cells can be used to assess the functionality of the olfactory receptors [1].
f9 cells were loaded with a fluorescent Ca2+ indicator, (Fluo-4 AM [Invitrogen]), then stimulated with the respective
dorant ligand; a fruit volatile, ethyl butyrate (for Or22a) and the pheromone, 11-cis-vaccenyl acetate (for Or67d).
∗ Corresponding author. Tel.: +44-116-229-7146; fax: +44-116-252-5045.
E-mail address: jc36@le.ac.uk (R.A.J. Challiss).
doi:10.1016/j.procs.2011.09.044
877-0509 ©
election and peer review under responsibility of FET11
conference organizers and published by Elsevier B.V. Open access under CC BY-NC-ND license.
282 M.D. Jordan, R.A.J. Challiss / Procedia Computer Science 7 (2011) 281–282
Figure 1. Fluorescent images showing expressed Ors in Sf9 cells. Sf9 cells were transfected with a control DNA construct absent of olfactory
receptors (A) or olfactory receptor DNA constructs for Or22a (B) and Or67d (C). Images are shown at 100× magnification. (D) Ca2+ imaging of
Sf9 cells expressing Or22a and stimulated with 10M ethyl butyrate. Arrow indicates Ethyl butyrate addition.
[Figure 2. Sf9 cell adherence to SAW device surfaces. Sf9 cells adhere to both gold (A) and LiTaO3 (B) surfaces. Images were captured using a
stereo microscope at 50× magnification. Inset image - scanning electron microscopy of a Sf9 cell adhered to the surface of a LiTaO3 SAW device
after 60 min. Scale bar 10m.
Odorant-specific receptor activation results in an increase in the intracellular Ca2+ concentration (observed as an
increase in fluorescence). Typical Ca2+ imaging results for the olfactory receptor Or22a are shown in Figure 1(D).
3. Sf9 cell compatibility with SAW sensors
The adherence and growth of Sf9 cells on the surface of SAW devices was assessed. We tested the piezoelectric
material lithium tantalate (LiTaO3) with and without a gold surface layer. LiTaO3 is the substrate material used in shear
horizontal SAW devices, which can be used for liquid phase, cell-based measurements. We have found that the Sf9
cells are able to form a tightly adherent monolayer on the surface of the two differently-coated devices within 60 min
(Figure 2). Furthermore, Sf9 cells were able to grow on these SAW devices over extended periods of time (>72 h).
Scanning electron microscopy has been used to show that, within 60 min, Sf9 cells form strong attachments to the
device surface through multiple filopodia (cell projections) (Figure 2, inset). Therefore, Sf9 cells are suitable for use
as a biological functional layer on SAW resonator devices.
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